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Fiir alle die sich selbst ein Bild machen wollen

Ein bequemer Zugriff auf die Archiv- und Transientenrekorder-Daten ist iber das PETRA-HF-Bedienprogramm méglich.
An das Programm gelangt man via Remote Desktop Connection auf den MCS-Server xapps1.

Auf dem MCS-Server durchklicken [Start] [All Programs] [MCA Controls] [PETRA] [Hochfrequenz] [MHF-e
Senderservice] bis man auf nachstehene Bedienoberflache gelangt.
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Correlation between
Higher Order Modes, Cavity Temperture, Cavity Vaccum ?

During the 2012 Start-up MHFe is doing studies and measurements.

Storungsstatistik 2011 — Aufschlusselung Cavity-Stérunge

Filter:

2011, PE-SL, User-Run., I3>70mA, BUME, QRER, H20.

B

Betrachtung nur der Cavity-Stérungen im Nutzerbetrieb

=> 23 Storungen, davon 12x Cavity

SL-Cav1
SL-Cav2
SL-Cav3
SL-Cav4
SL-Cavs
SL-Cave

dridt
dr/dt

2x dridt

dridt
dridt
Vak
dridt

dridt

dridt

2x drfdt

Filter:

2011, PE-SR, User-Run., I;>70mA, DUMP, QPER_H20.
PWGL, L

== 34 Storungen, davon 13x Cavity

SR-Cavi
SR-Cav2 Vak; 2x dr/dt

SR-Cav3 Vak bx Vak Wak
SR-Cav4 dr/dt

SR-Cavs

SR-Cave dr/dt



PETRA lll seven cell cavity




PETRA lll cavity: drawing
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MAFIA: r¢z eigenmode solver
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500 MHz pi-mode
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Higher Order Modes - HOMs

The PETRA 7-cell cavity is a horn of plenty for HOMs

A few modes are shown on the next transparencies




HOMs — Monopole modes

f / MHz R/Q Ohm Q Type
EE- 1 500. 37 856. 552185 36889. M
ME- 1 500. 78 0. 139690 37546. M
EE- 2 501. 78 1. 508232 38070. M
ME- 2 503. 41 0. 014597 38836. M
EE- 3 505. 20 0. 042010 39798. M
ME- 3 506. 90 0. 002966 40754. M
EE- 4 507. 98 0.001725 41413. M
ME- 4 712. 14 0. 300073 30340. M
EE- 5 716. 06 0. 398988 31118. M
ME- 5 721. 55 35. 039108 32261. M
EE- 6 727. 80 89. 213364 33642. M
ME- 6 733. 42 20. 668278 35019. M
EE- 7 738. 09 13. 526674 35538. M
ME- 7 738. 70 12. 685234 36046. M
EE-11 1122. 51 0. 005486 33560. M
ME-12 1130. 14 0. 006246 34310. M
EE-12 1141. 21 0. 022272 35482. M



Monopole Modes R/Q
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HOM spectra from April 2010 (M. Ebert)
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Monopole HOM (1st passband) picture book
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Monopole HOM (1st passband) picture book (cont.)

EE-3 505.20 0.042010 39798

ME-3 506.90 0.002966 40754

EE-4 507.98 0.001725 41413
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More Monopole HOMs

* o EE-33 1369.01  13.165625 37242
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Still more Monopole HOMs

EE-60 1735.52 19.526861 54836

0.215 =

@ Q@R @& @ o

C e EE-60 cut at z= 60 cm

........

®
@
®
@

RS
0.107 I®®
®@ ®

..............

s 2 RARPEOR @ -
OO0 e » 2 @RRRRRR e e

T T
0.00 0.107 0.215

0.215 LS

A
R VR

| S g a0

SR N ASENE ME-59 1735.85  7.163648 54954




Dipole Modes

E ~cos(¢), E_z=0on axis

il Mode ME -7 869 MHz (ME z EM f)



701.65 MHz (The first dipole mode)
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Dipole Modes (listing)
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f/MHz
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703.
705.
708.
711.
713.
714.
860.
860.
862.
865.
867.
869.
870.
1043.
1046.
1050.
1057.
1063.

65
35
87
74
40
29
07
17
22
95
02
34
47
88
41
30
99
12
81

NDNOOoOOoOOoOHLRDNO OO

R/Q /Ohm

. 357705
. 007030
. 533220
. 151692
. 187197
. 004971
. 091170
. 517989
. 182557
. 061507
. 766190
. 314736
. 946776
. 280831
. 688652
. 660345
. 619843
. 033682
. 051322

39558.
40192.
41163.
42348.
43528.
44463.
45029.
55692.
55895.
53893.
55269.
56823.
58204.
59393.
40433.
40890.
41917.
43284.
45118.

Q

—_—

The frequencies of the
__first Dipole passband

are close to the second

Monopole passbhand

For all dipole modes:
R/Q in Ohm

Integrated atr =4 cm
(Iris radius !)
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Dipole HOM (2"9 passband) picture book
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Dipole HOM (29 passband) picture book (cont.)
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Multibunch Instabilities

Effective Impedance and growth rates

Measurements (K. Balewski) at PETRA II:

longitudinal horizontal | vertical
Linres (MA) 7 6 6
1/t (Hz) 35 50 60
Z ¢ 3.6 MQ 45 MQ/m | 54 MQ/m

L _ 1 (B
o 0 : eff |
T, ArE/e

Can we calculate the effective impedance from the R/Q values of the modes ?



Calculation of Zeff from the modes

N A (1) 2 ken (r _
- [\ B — L I ), unit Ohm/m?
; // \\ Q r
B - rR\' R
£ad unit Ohm
= /—\ (Q) Q (rw/r:)ﬂ’
; S BN R() -
" "T'—/T | | | r\\\\“ ZJ_ — Q /C Q! unlt Ohm

f.

[l
) J—_l-{z-n-f}-};fl‘

I

Z trans(f-£1-Qp-RQ ) = ¢RQ -
(2nh’ - (27f,)°




Calculation of Zeff from the modes (cont.)

Jwmax2 - 1 F_0=130 kHz
Zsum0( foft) = Z Re (Z trans (N[ﬁnljs-f 0 1?1112js + toff, lejs . Rlejs))
jg=1
Jwmax2 - 1
Zzuml (foft) = Z Re (Z trans (M_ﬁnzjs-f o+to .ﬁnzjS + foft, 'Q1112js . Rlejs))
je=1
Jwmax2 - 1
Zsum?2 ( foft) == Z Re (Z trans (Pu[ﬁnzjs-f 0o-to .ﬁnljs + totf, Q1112jS . RQnﬂjs))

jg=1

1
Zzum( foft) - E (ZsumO( tott) + Zsuml(totf) + Zsum?2(totf))

Measurement: horz. 45 Mohm/m, vertical 54 Mohm/m

I I
Zsum(0-Hz) = 54.02 .22 10° Zeum0(0-kHz) = 34.036 -2 10
11 11

- = 5
Iw f[] fl:] %



Calculation of Zeff from the modes (500 random seeds)

Nrandjr = md( 1)

Zsrand, = Zsum{130 KHz Nrand, ) fo=130.118 -KHz
r hid
1 .
mean( Zsrand) = 32.046 B TY Measurement: horz. 45 Mohm/m, vertical 54 Mohm/m
11
60
5 40 “ |
Zerand. - 10
hid
T 20
0 | | | |
0 100 200 300 400 500



Conclusion

- There a plenty of modes

- High R/Q in several pass bands
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Phase advance
- Multibunch Instabilities:

A crude model was presented to calculate Zeff
Can we measure Zeff of PETRAIIIl ?



